_.Z'p_

AR 2 — 1

EXs: BRGE REREE

AERELIER

HANEE - REEM g E—HAER FEEREDES
— %4 # — ‘ BERE
Lraz - effa ol
: | MOEED | HTIKE 58 121058, TR 8 4E 9 A 0 B
R4 (2g) | — DL A7
TAXTANAHN D55, EFEIZ SRETIR RN V-2 LA AN BN CREL Ch-C EMb s | BRED TRk
fro BAESHHEE, BEMOE N 1IV-1 12 V-2 BRBRAVENED, SERRERL & OEENHED & TOhSEEES

TH—7, HIV-2 OBEREOEZMET 2 X 5 FEFRICEm L,

HIV-2 BERET 7U A TR LTS O, BRUTHEFHETOHRNEN WD, ERTR 1993 FICRER

D 2 NOBREDPHR SNz, SETHEADBRRAIZE,P o,

ERRGEYWEELBL, ENOEFBEICARL. REORKE, HIV-2ITBRL ThS 2 LB Lz, #BRIC

%?%Eﬁkgﬁb\ﬁ%fﬁﬁbtﬁ%ﬁ%%tb\Zhﬁ@%ﬁ%tﬁ%ﬂfh%a%ﬁﬁﬁﬁﬁﬁﬁ&%
i.ﬁ)l‘; T o

ABeSE D ERMEEIN 5 B 2 21T EA R BEW RS REETH. BETREOKR. HIV-2 THD e, §

11 B 1B S 1 5 L 7o , N

RIV BB TIBIEE o R B AL, FiEOBEL AN T 2HBREZT O, BRBRREOR AR HIV-1 O

7=b, HIV-1 ORELTE LT HIV-2 OREETORVERBELH D H520, EEFHETIE A LI HNT

BRI L, HIV-2 OBEDEEICTV. BERNAZWIIBEMLT.

HE=E O u e

wEEROER SRONE

HEREC HIEEGA O HIV-2 IWEE L0 | $840 V-2 ICET 5 REEERSICBREL T <,
ARABHICET 28HETH S, N
BNV EE g OB TH HIV-2 fEREEMERL
Thnh, £ AV ICH T2 IWVAZ VT F A
SH I ETHEBIEBHERLTVLDT., &£
SR DONWTHICEERWEBELISNS.,

[BELSEANET) CEHR &
A Moy TR HIV-2 ik i
FEFL T3 B &kt




% 12105 S

TEE MR )

(&=

R

T

E18E9F6R (K)

(8)

NIHONSEIYAKU

2005-033

R MR<RO T > o DR R 5

HYXDTRIX (H=>) 007 SRR UOBHERAS S T— > E N IR <
HERLSPEX P INNAUEYTIRE O L° ByiRBEE SEECRIT—>~H
MR OBBEARRB I LY NE4 ISR ESHKEO UG | R /e
REEU S HENE QN FEIRIE U KR 510°

NEEHEENNDRMERO ML —BUR Y B REREV O IV RaOURIEN

FORERHIAZN BEVEA oo 0k 2 mAco o o —im g S < Qf

FREERUVSNS HEOl<QEERSLS 0 H° o
BRI IKEI XD W 57 AR S MR V<D SliQimm” T— > S| LI
O 2RMNAVRFR O EHUENNSDRUEIE Y REBVEEN O LR 004
R HEREBREEAIDOT 107 BRI o EHE R HIODHR D 250°
AR O IR 2 OB W I W IR ES SRR R W WIC 27 SN 484 © HoE”
oE s AR Rim = M MR B O 427 I > IR R o Bl D Rty
3 RRCEEWE R OEMEMWDNS BREXNOEAIINEZ~BONE —

- BISEMIRDN O B QEHHUE QM4 2 MR 2R 00”1 QN QR 4R

m = min Rk e O R SR PR YIE S SRR 5 T AN ER S0
I LB SR Rk S BRSO ER

FLEQHEMEEEREDB M Noo ™ NG OMIBMe IR -JICHEn - 51
WR s @BIEE ¢ SRR O R BRI ONT REGI- ORI EKE
RN ANS— (FELHM—) OES | R —$#MNoS RE HEEENwo
a8 REEEE S EHUDLSER - BIWREL O R-28TECH
B M IR QREIE R N NIV SR S R S MR- R (O
0) LEHO EEBUHDNZ A0 (KESNEEY SVCKERYE | HER00
ORI M4 2° BRI E ORI P K 2107 kD O ERE S om
e S m S mt fEER BEe—9<¢ 0 (ttp://www. ibri-kobe. org/) *°

hanna SRR AR T W B

OMO (MEKERRKENERE) ShIo A0S KKBR0 MR
BRI SRR R com X MR B DGR OXORBUBRLIEN
24 HERECHBIECLONEE N RSP ABR-IUBFNET KON
OIS NO OB MEHKVEE ONE ITHY T63—< ) (RifingE) ©
ERRE - EREVE< D BHERERY ERSRISOERETD - REN
S FHOMIED - T e o NI O b ) H—~ D ARG 0T SRR O <
RMRWIEED Smigl TeE—o ) D SR O W

1hw|



_VP"'

.WES$ﬁﬁ$

No. 21

BlERR S 21
— = _—
EXEL UIRGE HAEREE
: #®5R0 E—HWAFH | FEELKEZORXS |#HELERE
B B 304
HAES -REER 2006. 8. 22 ML
—&rﬂ%ﬁ; %@‘Aiﬁmﬁﬁ#f&{& H Cordel, I Quatr'esous', C ﬁﬁ
L |FEAsOsmERDLL I
Wiy - y release:
|ITH (EXA) ﬁﬁgﬁggﬁﬁgﬁ% Jﬁ(ﬁi;i%ﬁ 2006,volume 11, 8, 2006 Aug 10. | f/F
QAVFIZBIIBF I T O BR B E5E FEF $iT
F 7 A (CHIKY) DRI AN THEALTVS, 20055127 R HEO K w1 so0imisos s pl: | Do o OEBIERR
DF7 T BRMEBIBR LSS TS, AL M SiZ1fib eSS Thview, 2004FEFRLARE, F7 7 T IEAFEED o -
RITEERD B 4 THATL EDBee B HAIN LA CHOBES N, A RICRBITBF 27 ik, 1063 H TR %ﬁ@%ﬁﬁgﬁgfj

- |5ESR . BAEROREILLETE . 385E5 B DARO AL BE AR BB T, £ 8 2R BRI T~ 10 R U, BESRITEfO

R EIZ, 19733EDA L P WEER COFAT LLRIT Y —_A T R E RSN TRLT, /(‘/Fysat‘gifi%wwca%ifgn'c%f:e
BT OWFSE CTILRE R H OFI50% B RT-PCRCRNAE M o773, EREOREAERITILINICBWVEE Z LIS, THBeIc{THvE
WEBENREL, ZBRUTHLRNABMELRSMIX1 H B354 B D4 THREREIIHEL Y, FEIRIZ., 38.5~40°COEEL. fHIA%E.

A10% TIEMLL EFFRL . #or A ~EEERBELZ b5, BERERKEL KR O SRICE U BRE T, L
A& EEDBY L R4 oTWD, A FEEDCHIKV T RERR O BEFRIEIT VAN RBAE I ERT A LR LT A,
AT B CREW THAMN, FITHS~OEME OBYW AT LB ERETEET D, BAEASERMOELOEMLREEN
TRY, 7R TIE20066E3 A ICMIRREICLDLE I LNDENBRBIARAEL THD, AW O—>THALbAI L~k
BRA T A7, TA /L AFEALHIRA, BRI D YR T T DN TEHICRAES ML ETHD,

D ANARILD 7 F 0 ORFRPEE THD, SHRLIBBGEREMA DD OREOBBRDLND, MEEHREEETD
ik RICRERD. BEOFEMN. TOMOTFHFEERICLoTEREREBTED,

IR B AR,
MR B A DY
VCIDEEDIZRE DY RS

HEXOER SHRORS

F I R TANADBREERA T THERLTRY, 9—iy <
~OVAVAFALIEARRBEIRINHLOBE THD,

H AR+FHETiE, ﬁlm@%ﬁﬁ%ﬁ&bﬁﬁé"ﬂ#mﬁ%ﬂ%@@

HEXHERL., RERGERITREREEL T, 5853 | X,

ggthm%&:m@?&ﬁm%&ﬂtiﬂ%azsﬁaﬁﬁ&@m%i.c
Do

MedDRA/J Ver.9.04



Eurosurveillance 2006;11 (8): 060810. JRC2006T-038

Resurgence of chikungunya virus in India: an emerging threat . ]

SK Saxena® (shailen@ccmb.res.in), M Singh?, N Mishral, V Lakshmi?

LCentre for Cellular and Molecular Biology, Hyderabad, India
2Department of Microbiology, Nizam’s Institute of Medical Sclences, Hyderabad, India

Since December 2005, an outbreak of chikungunya virus (CHIKV) infection has been ongoing in various states
of India (Karnataka, Maharashtra, Andhra Pradesh, Tamil Nadu, Madhya Pradesh, Gujarat, Orissa and Kerala)
with potential spread to neighbouring states [1,2]. Cases were first recognised and reported in December 2005.
In July 2006, India’s National Vector Borne Disease Contro! Programme (NVBDCP) reported a reduction in the
number of cases in the affected districts while other districts are now becoming affected for the first time. The
spread is of unprecedented magnitude and over 896 500 suspected chikungunya cases have been reported
since December 2005 from the five worst affected states (Andhra Pradesh, Karnataka, Maharashtra, Tamil Nadu
and Madhya Pradesh) [3]. No chikungunya cases have been reported from the northern states.

Recent large-scale outbreaks of fever caused by CHIKV infection in India have confirmed the reemergence of
chikungunya in this part of Indian subcontinent. Since the end of 2004, chikungunya has emerged in the islands
of the southwestern Indian Ocean (Comoros, Mauritius, Seychelles and Reunion), where several hundred
thousand cases have been reported. Chikungunya was later also reported in Madagascar and in India [4,5].
Chikungunya is not new to the Indian subcontinent. Since it was first detected in Calcutta in 1963 [6], there
have been reports of CHIKV infection in different parts of India [7,8,9]. Previously, the most recent Indian
chikungunya outbreak was reported in 1973 in western India, in Barsi, Sholapur district, Maharashtra state
[10]. Subsequently, there has been no active or passive surveillance carried out in India and it was believed
that chikungunya had disappeared from the Indian subcontinent {11,12].

A recent study looked at samples taken from over 140 symptomatic patients with clinical picture of chikungunya
who were presented to the Nizam'’s Institute of Medical Sciences hospital in Hyderabad (the capital of Andhra
Pradesh)} in March and April 2006, About 50% were found positive for the presence of CHIKV specific RNA
(through demonstration of the virus-specific 500 bp amplicon) by reverse transcription-polymerase chain
reaction (RT-PCR) [V Lakshmi et al, unpublished data]. However, the true incidence is thought to be much
higher, because due to the self-limiting nature of the illness a large proportion of patients did not go to hospital,
and even for those who did, laboratory diagnesis proved difficult as RT-PCR was positive for the virus in
samples collected between the first and fourth day only, indicating the viraemic phase of the infection. Most
.patients with acute CHIKV infection presented with high fever (ranging from 38.5°- 40°C), muscle pain,
headache and swelling and severe pain in the joints with polyarthralgia (pain in several joints) followed by an
itching maculopapular rash five days after onset. Symptoms were generally self-limiting and lasted 1-10 days.
Almost 10% of cases reported had prolonged joint pain for more than three weeks. However, joint pain may
persist for several months or years. Females were more affected than males, a feature probably associated with
the daytime and indoor feeding habits of the mosquito vector in India, Aedes aegyptii. All age groups were
evenly represented.

Warm, humid climates and water reservoirs serve as an excellent breeding ground for the vector of the virus,
Aedes mosquitoes. With an increase in temperature, susceptibility of mosquitoes to CHIKV increases [13]. High
population density, lack of adequate resources for vector control and hygiene added to the vulnerability of poor
people to chikungunya infection. The unique molecular features of the recently analysed Indian Ocean isolates
of CHIKV [4] suggest that the virus can evolve rapidly. Studies are in progress to confirm genomic structure
and virulence of the recent CHIKV from India.

Although the disease is self-limiting, the risk to non-immune travellers from other parts of the world to areas
with a chikungunya epidemic, including India, continues to exist and should be included in the differential
diagnosis of travelers returning home with fever. The magnitude of this risk cannot be precisely determined at
this time. There is a risk of importing the virus to Europe from affected parts of the worid, including Africa and
South East Asia, where the virus is endemic. Imported cases have been reported from a number of European
countries, including an autochthonous case from France in March 2006, probably contaminated through a blood
exposure incident [14]. Considering the extent of the current chikungunya outbreak, the risk of intreduction and
autochthonous/sustained transmission of the virus in Europe needs further investigation, because one vector,
the tiger mosquito A. albopictus, is alsc present in Europe and could increase the likelihood of its future
autochthonous transmission in these countries, Various recommendations have been suggested by European
experts to ensure the measures to prevent the emergence of imported viral diseases are strengthened in
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Europe [5,15]. Pregnant women, families with young children, older people, and those with significant
comorbidity should be advised to consult their physician before travelling to the Indian subcontinent, and
traveliers should be informed about the magnitude of the risk of contracting the disease and decide according to
their own judgment. There are no specific preventive medications or vaccines for chikungunya fever, but there
are steps travellers can take to reduce.risk of being bitten by infected mosquitoes [15]. Despite infecting
millions of people worldwide, chikungunya infection has been neglected since its discovery. Worldwide, there
are a number of other infections with mosquito-transmitted viruses (arboviruses) with similar symptoms which
may be confused with chikungunya, such as Sindbis, Ross River and dengue, and these, together with a
detailed travel history, should be considered in the differential diagnosis in returning travellers.

Considering high number of cases, and lack of specific antiviral therapy, it is imperative that specific antiviral
agents and vaccine be developed. Although the disease is seif-limiting, sustained and intensified control
measures (such as regular fogging with pesticides, awareness of the disease and vector, detection and
elimination of vector breeding sources, proper facilities for health care and community awareness about the
prophylactic measures) are required to control the further spread of the disease. The government of India has
taken up necessary steps, in accordance with the NVBDCP guidelines on reducing mosquito breeding sources,
use of temephos larvicide in recommended doses, the release of larva-eating fish (Gambusia) inte the wells and.
the water bodies to control the mosquito menace and deployment of mobile teams (three teams per district in
the affected districts, consisting of epidemiologists, public health specialists, microbiolegists and entomologists
for assessment of the situation and providing technical assistance and guidelines) and mobilisation of health
workers and volunteers [16,17]. Finally, measures to improve clinical management, especially early detection,
nutritional support to the affected patients, and other preventive measures may largely mitigate the disease.
The wider issues of ecology, current agricultural practices, water management systems, and human behaviour
patterns wifl need to be reviewed. This requires a combination of strategies and we need to proceed with a
sense of urgency in this matter,
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TRANSFUSTON COMPLICATIONS

Simian foamy virus infection by whole-blood transfer in rhesus
macaques: potential for transfusion transmission in humans

4
Arifa S. Khan and Dhanya Kumar

BACKGROUND: Cross-species infection of humans with
simian foamy virus (SFV) has been reported in European
and North American nonhuman primate (NHP) handlers,
primarity due to wound Injuries involving infected animals
in research centers and zoos. Additionally, African
hunters have been found to be infected with SFV by
exposure fo body fluids, bleod, or tissues of infected
NHPs in the wild. The persisience of infectious virus in
periphetal blood mononuclear cells (PBMNC) and the
recent identification of some Infected blood donors has
raised sefety concerns regarding potential virus
transmission by blood transfusion.

STUDY DESIGN AND METHODS: SFV infection by
blood transfusion was evaluated by whole-blood transier
from two naturally-infected rhesus macagties (designated
as D1 and D2) to retrovirus-iree monkeys, Blood from
D1 was transfused to two recipient monkeys R1 and R2
and from D2 to monkeys R3 and R4, Virus fransmission
was evaluated by immunoassays, polymerase chain
reaction assays, and coculiure of PRMNG for SFY
isolation. .

RESULTS: SFV infection was seen in R1 and R2 based
on development of virus-specific antibodies, identification
of 8FV sequences in monkey PBMNC, and isolation

of infectious virus from PBMNC. Furthermore, both R1
and R2 remained SFV-positive at ahout 1 year after
transfusion, which was the last time tesied. No evidencea
of SFV infection was seen in R3 and R4.
CONCLUSION: SFV transmission in macaques geourved
by transfusion of blood from one of two Infected donor
animails, These resulls indicate the potential of SFV
iransfusion transmissien in humans, which may depend
on virus-specific or donoe-refated factors.

1352 TRANSFUSION Volume 46, August 2006

_.48_

ross-species transmission of retroviruses to
humais is an important public health concem
as exemplified by the origin of human immun-
odeficiency virus (HIV) from simian immuno-
deficiency virus (SIV).! The extensive use of nonhuman
primates (NHPs) in biomedical research and broad expo-
sure to infected animals in the wild has facilitated cyoss-
infection of humans with simian foamy virus (SFV), which

[is highly prevalent in all NHP species and possesses a

broad host range and cell tropism.® The first human
transmission was reported in 1971 due to injury by an
infected chimpanzee.* Reports of cross-species human
infection with SEV have increased since the mid-1990s™
and the use of more sensitive detection assays have fur-
ther indicated additional NHP landlers infected with SFV
due to injury incurred by infected animals''? as well as
identification of people infected in Africa due to exposure
to bedy fluids and meat while hunting and butchering of
NHPs.® '

It is noteworthy that although infectious virus has
been demonstrated to persist long-term in human cells,
in vivo and in vitro®¥* there is, thus far, no report of
disease associated with SFV and no evidence of SFV trans-
mission between humans.®

The persistence of stably integrated, infectious retro-
virns sequences in human peripheral blood cells raises

ABBREVIATIONS: CPE = cytopathic effect; ITUPM = infectious
unijts per million total PBMNC; NHP{s) = nonhuman primate(s);
PBST = phosphate-buffered saline with .05 percent Tween;
PBST+5 percent = PBST plus 5 percent milk; SFV = simian foamy
virus: SIV = simian immunodeficiency virus; RT = reverse
transcripiase,
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SIMIAN FOAMY VIRUS TRANSMISSION BY BLOOD TRANSFUSION

concerns, however, regarding the safety of blood trans-
fusion from SFV-infected blood donors. In fact, testing
of archived sera identfied six SFV-seropositive blood
donors." A retrospective study of four recipients of blood
components (red cells [RBCs), filtered RBCs, and platelets
[PLTs]} from one infected blood donor failed to demon-
strate SFV infection; however, it was noted that additional
studies are warranted to further evahiate the potential risk
of SFV transmission by blood transfusion.! This is espe-
cially iImportant since transmission by transfusion has
been demonstrated as an important mode of acquisition
of infections in humans with other retroviruses.™'® In this
article, we have examined SFV transmission by whole-
blood transfusion in a monkey model. Blood from SFV-
infected donor animals was transfused into retrovirus-free
monkeys, which were analyzed for SFV infection and per-
sistence. This study evaluates the potential human risk of
SEV infection by infected blood donors.

MATERIALS AND METHODS

Monkeys and blood transfusion

SFV-negative blood recipients were juvenile, rhesus
macaques (Macaca mulatia) that were obtained from a
group of animals in a domestic breeding colony (LABS of
Virginia, Morgan Island, SC}, which were free of SIV, sim-
fan T-lymphotropic virus, and simian retrovirus. Animals
were identified as SFV-negative with a dot blot aniibody
assay" (Simian Diagnostic Laboratory, San Antonio, TX)
and shipped in individual cages to the FDA animal facility
(National Institutes of Health, Bethesda, MD). Al animals
were maintained in accordance with the Guide for the Care
and Use of Laboratory Animals *® under an approved pro-
tocol by the Institute Animal Care and Use Comnittee.
The animals were housed in single cages and in a separate
room from the SEV-infected blood donor monkeys. Only
animals that were confirmed SFV-negative by serology
and by polymerase chain reaction (PCR) analysis of
peripheral blood moneonuclear cell (PBMNC) DNA at the
time of study initiation were used in the study. A control
animal was housed in the same room as the blood recip-
ient animals to demonstrate absence of cross-contamina-
tion due to housing and handling of the animals.

Donor animals, RhK3T and RhA2V (designated as D1
and D2, respectively, in this article) were adult rhesus
macaques, naturally-infected with SFV that were main-
tained in single housing and in a separate room from SFV-
negative animals. Donor animals were well characterized:
SEV from D1 and D2 (designated as SFV-D1 and SFV-D2,
respectively) were previously isclated from monkey
PBMNCs and characterized in replication studies to evalu-
ate virus filness and nucleotide sequences were deter-
mined in the long terminal repeat region. The status of SFV
infection in D1 and D2 was confirmed by serology and virus
isolation from samples stored on day of blood transfer.

_49.,-

Blood was collected under sedation with ketamnine
hydrochloride (10 mg/kg). Before transfusion, blood was
collected in anticoagulant (heparin or ethylenediamine-
tetraacetate [EDTA]) from the donor and recipient ani-
mals for preparation of PBMNC, plasma, and serum. At
the time of transfusion, blood was collected in EDTA for
additional PBMNC and plasma preparation and in sepa-
rate tubes for blood chemistry and hematology. For blood
transfer, bload (20 mL) was collected in heparin (1000 U,
1 mL, Blkins-Sinn Inc., Cherry Hill, NJ} from D1 for trans-
fusion (10 mL each) with a butter{ly catheter into the right
saphenous vein of two recipient monkeys, RhCK2T and
RhCK3H (designated as R1 and R2, respectively, in this
article). Each animal was separately handled, and mats
were changed in between each animal. Similarly, blood
from D2 was transferred to RhCJ3K and RhCJ52 (desig-
naied as R3 and R4, respectively, in this article). After the
blood transfer, 10 mL of saline was injected into a “hous-
ing control” animal RhOVG. Monkeys were monitored for
healthy recovery after the blood transfusion based on
temperature, heartbeat, and respiratory rate. After trans-
fusion, blood was coilected at various times in EDTA for
PBMNC and plasma preparation for analysis of virus
infection. Additionally, at each time of blood collection,
serum chemistry and hematology were performed
(Antech, Lake Success, NY).

Detection assays for SFV antibodies
SFV-specific antibody was detected by dot blot
immunoassay"” performed by the Simian Diagnostic Lab-
oratory. The samples from each animal were collected and
stored for concurrent analysis in the same assay.
SFV-seropositive animals were confirmed by Western
blot analysis. Cell Iysates were prepared from uninfected
and SFV-2-infected Mus dunni cells (wild mouse fibro-
blasts; ATCC, Manassas, VA) as previously described.”!
Protein concentration was determined with a protein
assay dye (Bio-Rad, Hercules, CA). Sixty micrograms of
protein was heat-denatured and analyzed on an 8 percent
Tris-glycine gel (Novex, San Diego, CA), run 1.5 hours at
125V {Novex X-cell 1l system, Movex, San Diego, CA) in 1x
Tris-glycine running buffer (24.8 mmol/L Tris, 192 mxmol/
L glycine, 0.1 perceni sodium dodecyl sulfate). Proteins
on the gel were transferred to nifrocellulose membrane
{Invitrogen, Carlsbad, CA; 0.45 pum) atr 30V for 1 hour in
24 .8 mmol per L Tris, 192 mmol per L glycine, 20 percent
methanol. The membrane was cut into strips so that each
strip contained 5 pg of protein, The strips were placed,
protein side up, in individual wells of a plastic tray; rinsed
at room temperature for 5 minures each with Ultrapure
water, phosphate-buffered saline (PBS) without Ca*-Mg®,
PES (pH 7.3)-0.05 percent Tween (designated as PBST);
and blocked overnight at room temperature in PBST con-
taining 5percent nonfat dried milk (designated as
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